SCIENCE FOR  HANDICRAFT  STUDENTS

with oil on its upper surface. A screw plug F enables oil to be added or
withdrawn as required.

Suppose the piston is in contact with the plate V2. In this case the oil
prevents the presence of air between the piston and the plate. As the
piston is forced downwards, a perfect vacuum is formed between the
valve V2 and the piston, until a stage is reached when the pressure of the
air below the piston is sufficient to open the valve V^ When the piston
passes the air port D, the air from the vessel, attached to the tube E,
distributes itself uniformly throughout the vessel and the cylinder.

On the upstroke Vx closes and, when the piston is above the air
port D, the air is compressed until the pressure is sufficient to raise
the plate V2. In this manner air escapes through the oil into the atmo-
sphere. Thus on each successive down and up stroke, air is withdrawn
from the vessel, until the required degree of exhaustion is reached.

THE LIFT PUMP

Fig. 109 shows a model of a lift pump which can be constructed out
of glass tubing, etc. AB is the barrel which tapers at the lower end
and terminates in the pipe BC. The piston P, shown also in detail,
consists of a small glass reel to which a U
shaped piece of glass rod is fused. The
handle H, also made of glass rod, is fused to
this U shaped piece. The glass reel is wound
with several turns of thin string which causes
the piston to fit tightly in the tube. A glass
bead D, which acts as a valve, rests on the
upper end of the opening in the reel. Another
glass bead E rests in the tapered portion of
the tube and serves as a second valve. The
model rests with the end of the pipe^C im-
mersed in water, contained in a trough.

To explain the action of the pump, suppose
the pjston p to jje at the bottom of its stroke
near the valve E. As the piston is raised the
air below it expands and the pressure conse-
quently decreases. The pressure on the lower
side of the valve E is thus greater than that

on the upper side and the valve E is raised. Air leaves the pipe BC and
enters the barrel AB. Consequently the air in the pipe BC is at a lower
pressure than the air outside. Thus water rises in the pipe CB and con-
tinues to rise until the piston reaches the upper end of its stroke. As the
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FIG. 109.
MODEL OF A LIFT PUMP.